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ABSTRACT

A dummy gate cell includes an nMOS transistor and apMOS
transistor, wherein a drain electrode of the nMOS transistor is
not connected to a drain electrode of the pMOS transistor and
the dummy gate cell is disposed in an unused area not occu-
pied by a basic cell in a cell-based IC.
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DUMMY GATE CELL, CELL-BASED IC, AND
PORTABLE DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application is based upon and claims the benefit of
priority from Japanese Patent Application No. 2012-66850,
filed on Mar. 23, 2012, the entire contents of which are incor-
porated herein by reference.

TECHNICAL FIELD

The present disclosure relates to a dummy gate cell, a
cell-based integrated circuit (IC), and a layout system and a
layout method of a cell-based IC. More particularly, the
present disclosure relates to a dummy gate cell, a cell-based
1C, and alayout system and a layout method of'a cell-based IC
capable of reducing power and ground noise while restraining
power consumption.

BACKGROUND

A cell-based integrated circuit (IC) is a type of an applica-
tion specific integrated circuit (ASIC).

That is, the cell-based IC is a semi-custom large-scale
integrated circuit (L.SI) designed and manufactured by com-
bining various logical cells prepared in advance as a library.

The cell-based IC is, for example, configured as an IC by
mixing large-scale circuit blocks (mega cells or macro cells)
and basic standard cells (basic circuits).

The cell-based IC realized by the standard cells may
include random logics.

Conventionally, a cell-based semi-custom designing
method has been widely used in designing an ASIC.

In this designing method, common intellectual properties
(IP) registered to a library are combined and an automatic
layout wiring tool is used, thus promoting the enhancement of
efficiency in IC designing.

As ICs are advancing toward the reduction in size, charges
are accumulated in a wiring pattern due to an etching process,
or the like of an IC, and the charges flow to a device through
a gate electrode to generate a so-called antenna effect of
degrading the characteristics of the device.

Various techniques for preventing the antenna effect have
been proposed.

In the related art, the solutions to the general antenna effect
include restraining a length of a wiring directly connected to
a gate electrode to restraining an antenna ratio and increasing
an area of an antenna diode to increase a maximum ratio.

Here, the antenna ratio refers to a ratio of an area of a signal
wiring (metal wiring) connected to a gate electrode to an area
of the gate electrode (a gate area) in a CMOS transistor.
Further, the antenna diode is used to release accumulated
charges.

However, the countermeasures to restrain the length of a
wiring directly connected to the gate electrode in order to
restrain the antenna ratio and increase the area of the antenna
diode in order to increase the maximum ratio, and the like, in
a situation in which a gate area is reduced as ICs are increas-
ingly reduced in size, have problems in that wiring conve-
nience are lowered and usage efficiency of an area is
degraded.

SUMMARY

The present disclosure provides some embodiments of a
dummy gate cell, a cell-based IC, and a layout system and a
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2

layout method of a cell-based IC capable of suppressing an
antenna effect, while reducing a loss of wiring convenience
and area usage efficiency.

According to one embodiment of the present disclosure,
provided is a dummy gate cell, including: an nMOS transis-
tor; and a pMOS transistor, wherein the nMOS transistor and
the pMOS transistor, a drain electrode of the nMOS transistor
is not connected to a drain electrode of the pMOS transistor,
and the dummy gate cell is disposed in an unused area not
occupied by a basic cell in a cell-based IC.

According to another embodiment of the present disclo-
sure, provided is a cell-based integrated circuit (IC), includ-
ing: a semiconductor substrate; a plurality of basic cells
formed on the semiconductor substrate to have a plurality of
semiconductor devices and internal wirings, and having a
predetermined function provided by connecting the semicon-
ductor devices using the internal wirings; a wiring region
formed on the semiconductor substrate and having an exter-
nal wiring to connect the basic cells; a power source wiring
configured to supply power to the semiconductor devices, and
a ground wiring; and a dummy gate cell formed on the semi-
conductor substrate and having an nMOS transistor and a
pMOS transistor, wherein a drain electrode of the nMOS
transistor is not connected to a drain electrode of the pMOS
transistor, the dummy gate cell is disposed in an unused area
not occupied by the basic cells and a gate electrode of the
dummy gate cell is connected to the external wiring.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a flowchart illustrating a designing and fabricating
method of a cell-based IC.

FIG. 2 is a functional block diagram illustrating a configu-
ration example of a cell-based IC layout system according to
an embodiment of the present disclosure.

FIG. 3 isaplanview illustrating a configuration example of
a dummy gate cell.

FIG. 4 is a circuit diagram illustrating the dummy gate cell.

FIG. 5A is a schematic cross-sectional view illustrating the
structure of an n channel MOSFET constituting the dummy
gate cell, and FIG. 5B is a schematic cross-sectional view
illustrating the structure of a p channel MOSFET constituting
the dummy gate cell.

FIG. 6 is an explanatory view illustrating a state in which
the dummy gate cell is connected to a wiring between basic
cells.

FIG. 7 is an explanatory view illustrating an example of an
antenna rule.

FIG. 8 is an explanatory view illustrating cells and a wiring
according to a comparative example.

FIG.9isaplanview illustrating a configuration example of
a cell-based IC under layout design.

FIG. 10 is an enlarged view of a portion of a basic cell
including an unused area.

FIG. 11 is an enlarged view illustrating a state in which the
dummy gate cell is inserted into the unused area.

FIG. 12 is a flowchart illustrating a processing sequence of
disposing the dummy gate cell executed by the cell-based IC
layout system.

FIG. 13 is a plan view illustrating a modification example
of'the dummy gate cell.

FIG. 14 is a circuit diagram illustrating a modification
example of the dummy gate cell.

FIG. 15 is a circuit diagram illustrating another modifica-
tion example of the dummy gate cell.

FIG. 16 is a circuit diagram illustrating another modifica-
tion example of the dummy gate cell.
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FIG. 17 is a circuit diagram illustrating another modifica-
tion example of the dummy gate cell.

FIG. 18 is an illustration of a portable device in which the
cell-based ICs may be installed, according to some embodi-
ments of the present disclosure.

DETAILED DESCRIPTION

Hereinafter, embodiments of the present disclosure will be
described with reference to the drawings. In the following
description of the drawings, like or similar reference numer-
als are used for like or similar parts. However, it should be
noted that the drawings are schematic and relationships
between thickness and planar dimensions, thickness ratios of
respective layers, and the like are different from those of the
reality. Therefore, specific thicknesses and dimensions
should be determined in consideration of the following
descriptions. Also, it is understood that parts having mutually
different dimension relationships and ratios are included in
mutual drawings.

Further, the following embodiments illustrate an apparatus
or amethod for embodying a technical concept of the present
disclosure, and in the embodiments of the present disclosure,
the materials, features, configurations, arrangements, and the
like of constituent components are not limited to those men-
tioned hereinafter. The embodiments of the present disclosure
may be variously modified within the scope of the claims.

Embodiments
Cell-Based IC Layout System

A cell-based IC layout system 100 according to an embodi-
ment of the present disclosure will be described with refer-
ence to FIGS. 1 and 2.

First, before describing the cell-based IC layout system
100, the entire process of designing and fabricating the cell-
based IC will be briefly described with reference to FIG. 1.

Here, the cell-based IC refers to an IC in which desired
circuit functional blocks are configured by arbitrarily com-
bining a plurality of types of basic cells in which predeter-
mined semiconductor elements are formed in advance.

As illustrated in FIG. 1, the process for designing and
fabricating the cell-based IC includes a designing process
(step S10) performed by using the cell-based IC layout sys-
tem 100, a process (step S11) of outputting layout data (CAD
(Computer Aided Design) data), a process (step S12) of fab-
ricating a photo mask based on the output layout data, a wafer
fabricating process (step S13) of fabricating a wafer as a
semiconductor substrate, a pre-process (a wafer process)
(step S14) of fabricating semiconductor devices in the wafer,
and a post-process (step S15) of assembling the semiconduc-
tor devices into a final product.

The pre-process may include a film forming process (step
S141) of forming an oxide film, or the like on the wafer, a
process (step S142) of transferring a layout pattern by using
the photo mask, a dry etching process (step S143) of fabri-
cating a device structure corresponding to the layout pattern
through plasma etching, and the like.

Further, the post-process may include a mounting process
(step S151) of performing dicing of the wafer with the semi-
conductor devices formed thereon, die-bonding, a lead bond-
ing, encapsulating with a resin, and the like, a test process
(step S152) of inspecting a completed cell-based IC, and the
like.
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As described above, the cell-based IC layout system 100
according to the present embodiment performs the designing
process of step S10 and the process of outputting the layout
data of step S11.

An antenna effect to be resolved by the cell-based IC layout
system 100 according to the present embodiment is generated
in the plasma etching process in step S143.

That is, when plasma processing is performed on the sili-
con substrate (wafer) by using plasma, charges are accumu-
lated in a gate oxide film (a gate insulating layer) or an
adjacent layer included in a MOS transistor, and a so-called
antenna effect, that may cause plasma damage such as charge-
up, is generated.

When the MOS transistor is plasma-damaged, a shift
deviation of a threshold voltage (Vth) or a decrease of a
current driving capability is occurred to degrade the semicon-
ductor devices.

Next, a configuration of the cell-based IC layout system
100 according to an embodiment of the present disclosure
will be described with reference to the functional block of
FIG. 2.

The cell-based IC layout system 100 is a layout system for
designing a cell-based IC layout by using an information
processing device 200 configured as a computer such as a
personal computer, or a workstation.

Specifically, the cell-based IC layout system 100 in the
course of layout designing includes an antenna ratio calcu-
lating unit 201 for calculating an antenna ratio based on a
wiring pattern and a gate area, an error wiring extracting unit
202 for extracting an error wiring based on the antenna ratio
calculated by the antenna ratio calculating unit 201, an
unused area extracting unit 203 for extracting an unused area
not occupied by abasic cell in the course of layout designing,
a dummy gate cell disposing unit 204 for inserting a dummy
gate cell having an nMOS transistor and apMOS transistor, in
which a drain electrode of the nMOS transistor is not con-
nected to a drain electrode of the pMOS transistor, into the
error wiring extracted by the error wiring extracting unit 202
and disposing the dummy gate cell in the unused area
extracted by the unused area extracting unit 203, and a wire
connecting unit 205 for connecting the dummy gate cell dis-
posed by the dummy gate cell disposing unit 204 to a power
wiring and a ground wiring by a wire.

Further, each of the units may be realized as software
executable by the information processing device 200.

In addition, the cell-based IC layout system 100 includes
an input device 300 configured as a pointing device such as a
key board or a mouse for inputting various setting values,
indications, and the like, and a display device 400 configured
as a liquid crystal display monitor, or the like.

The cell-based IC layout system 100 further includes a
layout data output unit 500 for outputting layout data (CAD
data) to an external photo mask fabricating device 600 after
the layout designing is completed.

Also, the layout system 100 of the cell-based IC further
includes an antenna diode connection unit 206 for connecting
a cathode electrode of an antenna diode to a gate electrode of
the dummy gate cell, and connecting an anode electrode of
the antenna diode to a ground wiring.
<Dummy Gate Cell>

Now, a dummy gate cell 1 will be described with reference
to FIGS. 310 6.

As illustrated in FIGS. 3 and 4, the dummy gate cell1 as a
gate array applied to the present embodiment includes an
nMOS transistor 150 and a pMOS transistor 151. The nMOS
transistor 150 and the pMOS transistor 151. A drain electrode
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10 of the nMOS transistor 150 and a drain electrode 11 of the
pMOS transistor 151 are not connected to each other.

Source electrodes 14 of the pMOS transistor 151 consti-
tuting the dummy gate cell 1 are connected to a power source
wiring 40a (VDD), and source electrodes 15 of the nMOS
transistor 150 are connected to a ground wiring 405 (VSS).

Further, in FIG. 3, reference numeral 80 denotes an active
region configured as a diffusion layer, reference numeral 81
denotes a contact, and reference numeral 83 denotes a poly-
silicon gate.

As illustrated in FIG. 5A, the nMOS transistor 150 consti-
tuting the dummy gate cell 1 includes a source region 132 and
a drain region 134 disposed on a p-type semiconductor layer
130, a gate insulating layer 136 disposed on the p-type semi-
conductor layer 130, a gate electrode 138 disposed on the gate
insulating layer 136, and a back gate electrode 140 disposed
on a rear surface of the p-type semiconductor layer 130. A
source wiring SN, a drain wiring DN, a gate wiring GN, and
aback gate wiring BG are connected to the source region 132,
the drain region 134, the gate electrode 138, and the back gate
electrode 140, respectively.

Also, as illustrated in FIG. 5B, the pMOS transistor 151
constituting the dummy gate cell 1 includes a source region
152 and a drain region 154 disposed on an n-type semicon-
ductor layer 160, a gate insulating layer 156 disposed on the
n-type semiconductor layer 160, a gate electrode 158 dis-
posed on the gate insulating layer 156, and a back gate elec-
trode 170 disposed on a rear surface of the n-type semicon-
ductor layer 160. A source wiring SP, a drain wiring DP, a gate
wiring GP, and a back gate wiring BG are connected to the
source region 152, the drain region 154, the gate electrode
158, and the back gate electrode 170, respectively.

As illustrated in FIG. 6, a gate electrode 16 of the dummy
gate cell 1 is connected to a wiring 50 for connecting basic
cells C1 and C2.

That is, in order to suppress an antenna effect of the basic
cell C2, the dummy gate cell 1 is connected to the wiring 50
for connecting the basic cells C1 and C2. Meanwhile, the
wiring 50 may be an error wiring extracted by the error wiring
extracting unit 202 of the cell-based IC layout system 100.

Asillustrated in FIG. 6, the drain electrode 10 and the drain
electrode 11 are not connected to each other so that a DC
current does not flow, reducing power consumption.

In addition, since charges between the basic cells C1 and
C2 are accumulated in the nMOS transistor 150 and the
pMOS transistor 151 constituting the dummy gate cell 1, an
antenna effect can be suppressed. Thus, charge-up can be
suppressed even when plasma etching is performed, prevent-
ing a degradation of the device.

Comparative Example

Conventionally, an antenna effect is avoided by restraining
an antenna ratio to below a maximum ratio by a wiring pattern
connected to a gate electrode. Specifically, the antenna ratio is
controlled to satisfy the condition of Eq. (1) shown below:

antenna ratio(A.R)<maximum ratio(M.R), Eq. (1)

where antenna ratio=(area of a wiring)/(gate area), maximum
ratio=(diode areaxa+f), and o and f are parameters deter-
mined based on manufacturing conditions.

Further, as for a general antenna effect countermeasure in
the related art, in order to restrain an antenna ratio, a length of
a wiring directly connected to a gate electrode is restrained,
and a diode area of an antenna diode is increased in order to
increase a maximum ratio.
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However, as a size of a cell-based IC is increasingly
reduced, a gate area is reduced, so the countermeasure of
restraining a length of a wiring directly connected to a gate
electrode to restrain an antenna ratio and increasing an area of
an antenna diode to increase a maximum ratio obviously runs
counter to wiring convenience and area usage efficiency of
the cell-based IC.

Specifically, for example, in case of a predetermined
antenna rule (design rule) as illustrated in FIG. 7, patterns of
the cells C10 and C11 and the wiring 50 illustrated in FIG. 8
may be determined as follows:

(a) Regarding the wiring 50, 2x(W2+L.2)xt=4000.14xt
[um?],

(b) Regarding the cell C20, W1xL1=0.157 [um?], and

(c) Regarding the cell C10, diode area=0.317 [um?].

In the case of the foregoing patterns, since an antenna
ratio=(a)/(b)=4000.14/0.157=25478.59873, a maximum
allowable ratio=(c)x400+2200=0.371x400+2200=2348 4,
and antenna ratio>maximum allowable ratio, the wiring 50 is
determined to be an antenna error wiring.

In the related art, the antenna effect is corrected by a diode
of a buffer output in the above (c).

In this case, in order to obtain antenna ratio<maximum
allowable ratio,

25478.59873<(c)x400+2200

(¢)>(25478.59873-2200)/400

(¢)>58.196,
so0 a diode equivalent to the buffer output of (c) requires 184
(=58.196/0.371) cells.

Thus, the related art has a problem in that since, for
example, 184 antenna diodes are required, a layout area of the
antenna diodes is increased.

Meanwhile, in case of the method for correcting an antenna
effect by connecting the dummy gate cell 1 to the buffer input
of'the above (b) according to the present disclosure, in order
to make antenna ratio<maximum allowable ratio,

4000.14/(b)<2348.4

(b)>1.7,
so 11 (=1.7/0.157) dummy gate cells 1 equivalent to the gate
area of the buffer input of (b) are required.

Thus, according to the present disclosure, the amount of
required cells can be reduced by about 94%, relative to the
comparative example, and therefore, area usage efficiency
can be enhanced and power consumption can also be signifi-
cantly reduced.
<Extraction of Unused Area and Insertion of Dummy Gate
Cell>

Extraction of an unused area not occupied by a basic cell
and insertion of a dummy gate cell in the cell-based IC 101 in
the course of layout designing will be described with refer-
ence to FIGS. 9 to 11.

A cell-based IC is a user-demanded IC implemented by a
combination of required cells selected from a standardized
cell library used in common in various ICs.

The library includes, for example, small logical circuits
such as a NAND, and a NOR, large logical circuits such as a
memory and an ALU, or analog circuits such as an analog-
to-digital converter (ADC), and a comparator.

In the cell-based IC 101 according to the present embodi-
ment, as illustrated in FIG. 9, custom layout cells 102, which
are designed independently to meet a user demand, and basic
cells (standard layout cells) 103 formed by implementing a
minimum function constituting a logical circuit as cells are
combined to form functional blocks.
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The basic cells 103 are configured as a collection of gate
cells constituting circuits such as an inverter, a NAND, a
NOR, a flip-flop circuit, a composite circuit, a gate, and a
buffer.

FIG. 10 is an enlarged view of a partial region 103qa of the
basic cell 103 of the cell-based IC 101 in the course of layout
designing by the cell-based IC layout system 100.

Unused areas 150 as illustrated in FIG. 10 are extracted
through calculation by the unused area extracting unit 203 of
the cell-based IC layout system 100.

Next, the dummy gate cells 1 are disposed in the unused
areas 150 by the dummy gate cell disposing unit 204 (see FIG.
11).

Also, in the process of extracting the unused areas 150 and
the process of disposing the dummy gate cells 1, an operator
may manipulate the input device 300 to instruct the cell-based
IC layout system 100 to perform the processes, or the layout
system 100 may automatically perform the processes accord-
ing to a preset program.
<Disposing of Dummy Gate Cell>

A processing sequence of disposing a dummy gate cell
executed by the cell-based IC layout system 100 will be
described with reference to the flowchart of FIG. 12.

When the process starts, first, an antenna ratio is calculated
from a wiring pattern and a gate area in step S100, and the
process proceeds to step S101.

In step S101, an error wiring is extracted based on a pre-
determined antenna rule, and the process proceeds to step
S102.

In step S102, an unused area 150 in the cell-based IC 101 in
the course of layout designing is extracted, and the process
proceeds to step S103.

Instep S103, the dummy gate cell 1 is inserted into the error
wiring, which is, then disposed in the unused area 150, and
the process proceeds to step S104.

In step S104, the inserted dummy gate cell 1 is wire-
connected, and the process is terminated.

Accordingly, an antenna effect can be suppressed, while
reducing a loss of wiring convenience and area usage effi-
ciency.

(Modifications of Dummy Gate Cell)

A dummy gate cell 1a illustrated in FIG. 13 is configured as
a standard cell, rather than as a gate array.

The configuration of the dummy gate cell 1a is the same as
that of the dummy gate cell 1 configured as the gate array
illustrated in FIG. 3, and therefore, the same reference numer-
als are used and a detailed description thereof will be omitted.

Ina dummy gate cell 15 illustrated in FIG. 14, a plurality of
(three in FIG. 14) dummy gate cells are disposed such that
gate electrodes 16 are connected through wirings 900.

Accordingly, a larger amount of charges can be released,
efficiently suppressing an antenna effect.

In a dummy gate cell 1¢ illustrated in FIG. 15, a cathode
electrode of an antenna diode D1 is connected to the gate
electrode 16 of the dummy gate cell 1 illustrated in FIG. 4,
and an anode electrode of the antenna diode D1 is connected
to a ground wiring 4064.

Accordingly, an effect of the antenna diode D1 is added to
release a larger amount of charges, efficiently suppressing an
antenna effect.

A dummy gate cell 1d illustrated in FIG. 16 is configured
by connecting a plurality of (two in FIG. 16) dummy gate
cells 1c as illustrated in FIG. 15.

Accordingly, an effect of the antenna diode D1 is added to
release a larger amount of charges, more efficiently suppress-
ing an antenna effect.
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A dummy gate cell 1e illustrated in FIG. 17 is configured
by connecting the dummy gate cell 1 illustrated in FIG. 4 and
the dummy gate cell 1¢ illustrated in FIG. 15.

Accordingly, an effect of the antenna diode D1 is added to
release a larger amount of charges, more efficiently suppress-
ing an antenna effect.
<Cell-Based I1C>

The cell-based IC 101 layout-designed by the cell-based IC
layout system 100 as described above will be described with
reference to FIGS. 1 to 3, 6, and 9 to 11 described above.

Layout data (CAD data) layout-designed by the cell-based
IC layout system 100 is output to the external photo mask
fabricating device 600 through the layout data output unit 500
as illustrated in FIG. 2.

Then, a photo mask (not shown) is fabricated through the
photo mask fabricating process in step S12 illustrated in FI1G.
1.

Next, the cell-based IC 101 is completed on the semicon-
ductor substrate fabricated in step S13 through the pre-pro-
cess (wafer process) in step S14 and the post-process in step
S15.

The completed cell-based IC 101 includes components
layout-designed by the cell-based IC layout system 100.

That is, the cell-based IC 101 includes a semiconductor
substrate, a plurality of basic cells 103 formed on the semi-
conductor substrate to have internal wirings and a plurality of
semiconductor devices, and having a predetermined function
provided by connecting the semiconductor devices using the
internal wirings, a wiring region formed on the semiconduc-
tor substrate and having an external wiring for connecting the
basic cells 103, a power source wiring 40a for supplying
power to the semiconductor devices and a ground wiring 405,
and a dummy gate cell 1 formed on the semiconductor sub-
strate and having an nMOS transistor 150 and a pMOS tran-
sistor 151, wherein a drain electrode 10 of the nMOS transis-
tor 150 and a drain electrode 11 of the pMOS transistor 151
are not connected to each other, the dummy gate cell 1 is
disposed in an unused area 150 not occupied by the basic cells
103, and a gate electrode 16 of the dummy gate cell 1 is
connected to a wiring 50 between the basic cells 103 (see FIG.
6, etc.).

Accordingly, an antenna effect can be suppressed, while
reducing a loss of wiring convenience and area usage effi-
ciency.

FIG. 18 is an illustration of a portable device to which the
cell-based ICs may be applied according to some embodi-
ments of the present disclosure. FIG. 18 is intended for illus-
trate an example portable device such as a smartphone, in
which one or more cell-based ICs implemented according to
the above embodiments may be installed at any suitable posi-
tions for being coupled to any other suitable components in
the portable device. In general, the portable device described
herein is indicative of various types of devices, such as a
wireless phone, a cellular phone, a laptop computer, a wire-
less multimedia device, a wireless communication personal
computer (PC) card, a PDA, an external or internal modem, a
device that communicates through a wireless channel, and so
on. A device may have various names, such as access terminal
(AT), access unit, subscriber unit, mobile station, client
device, mobile unit, mobile phone, mobile, remote station,
remote terminal, remote unit, user device, user equipment,
handheld device, etc. Any device described herein may have
a memory for storing instructions and data, as well as hard-
ware, software, firmware, or combinations thereof.

Other Embodiments

Although the present disclosure has been described
through the foregoing embodiments, it should be appreciated
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that the description and drawings constituting part of this
disclosure are merely illustrative, without limiting the present
disclosure. Various substitute embodiments, examples, and
operational techniques will become apparent to a person
skilled in the art from this disclosure.

The embodiments as described above may have one or
more of the following effects:

According to the present disclosure, it is possible to pro-
vide a dummy gate cell, a cell-based IC, and a layout system
and a layout method of a cell-based IC capable of suppressing
an antenna effect, while reducing a loss of wiring conve-
nience and area usage efficiency.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the disclosures.
Indeed, the novel methods and apparatuses described herein
may be embodied in a variety of other forms; furthermore,
various omissions, substitutions and changes in the form of
the embodiments described herein may be made without
departing from the spirit of the disclosures. The accompany-
ing claims and their equivalents are intended to cover such
forms or modifications as would fall within the scope and
spirit of the disclosures.

What is claimed is:

1. A cell-based integrated circuit (IC), comprising:

a semiconductor substrate;

a plurality of basic cells formed on the semiconductor
substrate to have a plurality of semiconductor devices
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and internal wirings, and having a predetermined func-
tion provided by connecting the semiconductor devices
using the internal wirings;

a wiring region formed on the semiconductor substrate and

having an external wiring to connect the basic cells;

a power source wiring configured to supply power to the

semiconductor devices, and a ground wiring; and

a dummy gate cell formed on the semiconductor substrate

and having an nMOS transistor and a pMOS transistor,
wherein a drain electrode of the nMOS transistor is not
connected to a drain electrode of the pMOS transistor,
the dummy gate cell is disposed in an unused area not
occupied by the basic cells, and a gate electrode of the
dummy gate cell is connected to the external wiring.

2. The cell-based IC of claim 1, wherein a source electrode
of the pMOS transistor constituting the dummy gate cell is
connected to the power source wiring, and a source electrode
of the nMOS transistor is connected to the ground wiring.

3. The cell-based IC of claim 1, wherein the dummy gate
cell comprises an antenna diode, a cathode electrode of the
antenna diode is connected to the gate electrode of the dummy
gate cell, and an anode electrode of the antenna diode is
connected to the ground wiring.

4. The cell-based IC of claim 1, wherein a plurality of the
dummy gate cells are disposed such that gate electrodes of the
dummy gate cells are connected to each other.

5. A portable device comprising the cell-based IC of claim
1.



